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Summary
‘Nashi chuukanbohon nou 1 gou’ is a new mid- to late-maturing cultivar of Japanese pear (Pyrus pyrifolia Nakai) 
with smooth skin, released in 2002 by the NARO Institute of Fruit Tree Science (NIFTS). The Japanese name of 
the cultivar is translated as “the first registered clone that was shown to be useful in Japanese pear 
crossbreeding”. The cultivar was released from the breeding program with funds from the Ministry of 
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原著論文
Agriculture, Forestry and Fisheries in Japan. ‘Nashi chuukanbohon nou 1 gou’ originated from the selfing of 
‘Osanijisseiki’ in 1980. ‘Nashi chuukanbohon nou 1 gou’ was selected as a homozygote of S 4
 sm, a self-compatible 
haplotype of Japanese pear, in 1991 from cross-pollination tests. Furthermore, self-compatible offspring were 
obtained efficiently by using ‘Nashi chuukanbohon nou 1 gou’ as the parent in cross-pollination experiments from 
1998 to 2000. ‘Nashi chuukanbohon nou 1 gou’ was registered as No. 16164 under the Plant Variety Protection 
and Seed Act of Japan on March 5, 2008. 
The tree vigor of ‘Nashi chuukanbohon nou 1 gou’ is not as strong as ‘Osanijisseiki’; however, the amount of 
fruit spurs and axillary flower buds are nearly the same for the two cultivars. ‘Nashi chuukanbohon nou 1 gou’ is 
self-compatible with a level of self-fruitfulness as high as that for ‘Osanijisseiki’. ‘Nashi chuukanbohon nou 1 gou’ 
blooms later than ‘Osanijisseiki’, and the two cultivars ripen at almost the same time. ‘Nashi chuukanbohon nou 1 
gou’ is resistant to black spot disease, and there are no serious problems with diseases or insect pests when trees 
are subjected to standard spraying programs. 
 The fruit of ‘Nashi chuukanbohon nou 1 gou’ is round in shape, weighs about 200 g, and is smaller than the 
fruit of ‘Osanijisseiki’. An intermediate amount of suberin develops on the skin surface of fruit when grown under 
non-bagging culture conditions. The flesh hardness of ‘Nashi chuukanbohon nou 1 gou’ is 5.3 lbs., being a little 
harder than that of ‘Osanijisseiki’. The soluble solids content and the pH in ‘Nashi chuukanbohon nou 1 gou’ fruit 
juice average around 12％ and 4.7, respectively, both of which are almost as high as those of ‘Osanijisseiki’.
 Pistils from the S 8 haplotype accept the pollen of ‘Nashi chuukanbohon nou 1 gou’ to the same extent as the S 2, 
S 3, S 5, S 6, S 7, S 9 and S k haplotypes, suggesting that S 8S 4
 sm is self-compatible. The expected ratios of self-compatible 
offspring yielded from crosses between self-incompatible cultivars and ‘Nashi chuukanbohon nou 1 gou’ are 
almost twice as high as those from crosses between self-incompatible cultivars and the S 4
 sm heterozygote. One 
notable exception arises from the incompatibility between S 4
 sm pollen and the S 1 as well as the S 4 pistils. ‘Nashi 
chuukanbohon nou 1 gou’ is expected to be a useful genetic material for efficiently obtaining self-compatible 
progeny.
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花柱の S4 遺伝子産物である S 4RNase が存在せず
（Ishimizu et al. 1996），S 4遺伝子が欠失している（Saasa 
et al. 1997）こと，さらに花柱 S 4RNaseや花粉 S遺伝子
である F-box遺伝子一個を含む34の推定遺伝子が存在す

















































































Fig. 1.  Segregation of S-genotype in of fspring from 
‘Osanijisseiki’ selfing.
Table 1.　S-genotype of ‘Nashi chuukanbohon nou 1 gou’ determined by cross-pollination tests.
Maternal cultivar 





Kosui (S 4S 5) Nashi chuukanbohon nou 1 gou 0 IC
S 4
 smS 4
 smYakumo (S 1S 4) Nashi chuukanbohon nou 1 gou 0 IC
Choujuurou (S 2S 3) Nashi chuukanbohon nou 1 gou 57.0 C















均値の差を 5％水準の Tukey HSD testにより検定した。
　本品種の樹姿および果実をそれぞれ Fig. 3，Fig. 4に
それぞれ示した．
　また，これまでにニホンナシでは S 4
 smの他に S 1～ S 9, 
S k, S 12, S 30および S eの13種類の Sハプロタイプが報告さ
れ て お り（Norioka et al., 1996; Ishimizu et al., 1998; 
Table 2.  Tree and bearing characteristics of ‘Nashi chuukanbohon nou 1 gou’ compared with ‘Osanijisseiki’ and ‘Gold Nijisseiki’ 
at NIFTS (1999).












chuukanbohon nou 1 gou Intermediate Many Few Resistant Apr. 20 89.0
Osanijisseiki Strong Many Few Susceptible Apr. 16 76.7
Gold Nijisseiki Strong Many Few Intermediate resistant Apr. 16 0
 z  Classified into three classes: Few (standard cultivars: Shinsui), Intermediate (Chojuro, Housui) and Many (Nijisseiki, 
Okusankichi).
 y  Classified into three classes: Few (standard cultivar: Shinsui), Intermediate (Shinseiki) and Many (Chojuro).
 x  Average date between the date at which more than 20％of the flowers in a tree blossom and the date at which more than 20％
of the petals in a tree fall (Mean of 1997 and 1999).
Table 3.  Fruit characteristics of ‘Nashi chuukanbohon nou 1 gou’ compared with ‘Osanijisseiki’ and ‘Gold Nijissseiki’ at NIFTS. 
(Mean of 1991-1997).

















chuukanbohon nou 1 gou Sep.21 Round  206 a 
 x Intermediate  5.3 a 12.1  4.71 a Slight Slight
Osanijisseiki Sep.22 Round  276 b Intermediate  4.6 b 11.4  4.55 b Slight Slight
Gold Nijisseiki Sep.26 Round  241 ab Intermediate  4.9 ab 11.4  4.58 b Slight Slight
Significancy among 
cultivars  w NS - * - * NS * - -
 z   Average date for the beginning and ending dates of harvest. 
 y   Classified into three classes: Little (standard cultivar: Yakumo), Intermediate (Nijisseiki) and Much (Kikusui).
 x   Values within a column followed by different letters are significantly different according to Tukey HSD test at P≦ 0.05
 w   NS,*,**: Nonsignificant, significant at P≦ 0.05 or P≦ 0.01, respectively, in analysis of variance using the model:
   P ij＝μ＋G i＋Y j＋E ij, P ij: the performance of the ith cultivar in the jth year, μ: overall mean, G i: the effect of the ith cultivar, Y j: the 
effect of the jth year, E ij: residual.
Fig. 2.　Pedigree of ‘Nashi chuukanbohon nou 1 gou’.
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Castillo et al., 2002; Takasaki et al., 2004; Kim et al., 2007; 






とが，一方 S 2，S 3，S 5～ S 7，S 9および S kと S 4
 smとのヘ
テロ接合体はいずれも自家和合性を示すと考えられるこ



































































Table 4.　Cross-compatibility using pollen from ‘Nashi chuuknbohon nou 1 gou’.
Maternal cultivar
(S-genotype) Paternal cultivar (
S-genotype) Fruit set(％) Compatibility 
 z
550-15 (S 3S 8) Nashi chuukanbohon nou 1 gou (S 4
 smS 4
 sm) 90.0 C
421-4 (S 4S 4) Nashi chuukanbohon nou 1 gou (S 4
 smS 4
 sm) 0 IC
420-50 (S 7S 7) Nashi chuukanbohon nou 1 gou (S 4
 smS 4
 sm) 76.7 C

























































されている（Ishimizu et al., 1999; Kim et al., 2007; 奈島
ら，2014; Nashima et al., 2015; Okada et al., 2008; 
Takasaki et al., 2004）．これらの DNAマーカーおよび手
法と上記の遺伝様式の情報とを利用することによって，
Table 5.  Expected ratio of self-compatible (SC) offspring yielded from crosses between self-incompatible (SI) cutivars and 
‘Nashi chuuknbohon nou 1 gou’ (S 4
 smhomozygote) or self-compatible S 4
 sm heterozygote.
S-genotype of seed parent  z 
(SC or SI)  y
S-genotype of pollen parent 
(SC or SI) Segregation of 




























































 sm (SC) No offspring yielded -
S aS 4
 sm (SC) No offspring yielded -
S bS 4




 sm (SC) No offspring yielded -
S aS 4
 sm (SC) S 1S a(SI):S 4S a(SI)=1:1 0
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Fig. 4.　Fruit of ‘Nashi chuukanbohon nou 1 gou’.
Fig. 3.　Tree form of ‘Nashi chuukanbohon nou 1 gou’.
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